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[57] ABSTRACT

A hydraulic fluid reservoir for automobile including a
partition wall within a reservoir casing defining a float
chamber and extending from the bottom of the reser-
voir casing, a float which 1s movable in said float cham-
ber so as to cause a switch to close or open at a predeter-
mined float level, a communication opening communi-
cating the float chamber with the outside chamber of
the partition wall at the lower portion thereof and a
fluid reflection cover disposed on the float chamber,
malfunction of the level detector i1s avoided.

1 Claim, 3 Drawing Figures
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RESERVOIR HAVING A LEVEL DETECTOR

BACKGROUND OF THE INVENTION

The present invention relates to a hydraulic fluid
reservolir having a level detector, in particular, to a fluid
level reservoir in which malfunction of a fluid level
alarm due to vibrations, inclination, acceleration and or
deceleration of a vehicle 1s prevented. |

The level of hydraulic fluid within a reservoir of a
vehicle 1s varied by vibrations and/or acceleration of
the vehicle independently of the quantity of the fluid in
the reservoir resulting in malfunction of the fluid level
alarm. In order to avoid such malfunction there has
been provided a partition which surrounds a float as
shown in FIG. 1. However merely providing such a
partition is not effective for a flat type reservoir which
has recently popularly been adopted since such a parti-
tion may not suppresses the variation in the fluid level
due to vibrations and/or acceleration of the vehicle.

SUMMARY OF THE DISCLOSURE

It is therefore an object of the present invention to
provide a novel hydraulic fluid reservoirr.

It is another object of the present invention to pro-
vide a hydraulic fluid reservoir in which the influences
of vibrations and/or acceleration of the vehicle upon
the fluid level within the reservoir is reduced so that the
malfunction of the fluid level detector i1s prevented.

Other objects of the present invention will become
apparent in the entire disclosure, claims and drawings.

In accordance with the present invention there is
provided a hydraulic fluid reservoir including a reser-
voIr casing, a partition wall within the reservoir casing
defining a float chamber and extending from the bottom
of the reservoir casing, a float which is movable up-
wards and downwards i1n said float chamber so as to
cause a switch to close or open at a predetermined float
level, and a communication opening communicating the
float chamber with an outside chamber of the partition
wall at the lower portion thereof; wherein the improve-
ment comprises a fluid reflection cover which is dis-
posed on the {loat chamber provided that air s allowed
to restrictively flow between said float chamber and the
outside chamber.

According to such a construction, the malfunction of
the fluid level detector due to vibrations, inclination,
acceleration and/or deceleration of the vehicle can be
avolded. Even if the fluid level in the outside chamber
1s varied due to acceleration of the vehicle, the fluid
level 1n the float chamber 1s maintained stable. On the
other hand, even if the fluid in the outside chamber
splashes on the reflection cover due to vibration of the
vehicle, the splashed fluid is prevented from flowing
mmto the float chamber. The same is applied when the
fluid in the outside chamber overflows over the parti-
tion wall due to sudden deceleration of the vehicle.

Air is allowed to restrictively flow between the float
chamber and the outside chamber in order to maintain
the fluid level of the float chamber in accordance with
the normal level of the outside chamber. Such air flow
1s permitted through a gap between the fluid reflection
cover and the partition wall or a through hole or holes
provided in the fluid reflection cover.

A rod like switch casing having a switch or float-
level sensing means therein extends upwards from the
reservoir casing bottom within the float chamber, the
switch casing being surrounded by the float for guiding
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the float. The fluid reflection cover 1s mounted on the
upper end of the switch casing bifunctionally acting as
an upper limit stopper of the float. Alternatively, the
fluid reflection cover 1s mounted on the upper end of
the partition wall, wherein the upper limit stopper is
preferably provided at the upper end of the switch
casing.

The switch mostly used 1s a reed switch actuatable by
means of a magnet mounted on or in the float. However
other known switches actuatable due to the level varia-
tion of the float or the magnet on the float may be em-
ployed, such switches encompassing mechanically actu-
atable switches or other electric or electronic switches
operated 1n conjunction with float level-sensing means.

In the following, preferred embodiments of the in-
vention will be illustrated by accompanying drawings

which are presented for better illustration and not for
limitation of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a partial, sectional view showing a level
detector of a conventional fluid reservoir:;

FF1G. 2 1s an elevational view partly in section show-
ing a reservolr embodiment of the present invention;
and

FIG. 3 1s a partial, sectional view showing another
embodiment of the present invention.

- DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

An embodiment of a reservoir having a level detector
of the present invention will be described with refer-
ence to the drawings. Referring now to FIG. 2, a body,
1.e., reservoir casing 2 of the reservoir 1 is a vessel hav-
ing a conventional structure. An outlet 3 1s provided in
the side wall of the reservoir casing 2 in the vicinity of
the bottom 7 of the reservoir casing 2 for supplying a
brake cylinder or clutch etc. (not shown) with hydrau-
lic fluid. A filler neck or inlet S is provided at the upper-
most portion (or top wall) 4 of the reservoir casing 2 for
introducing fluid into the reservoir 1. An end cap 6 1s
removably provided on the end of the filler neck 5 to
prevent the leakage of the fluid in the reservoir 2 while
the vehicle 1s running.

A switch casing 8 in the form of a rod having a reed
switch therein extends upwards from the bottom 7 of
the reservoir casing 2. The switch casing 8 is made of a
nonmagnetic material, e.g., plastics or nonmagnetic
metal. A reed switch 86 is disposed within the switch
casing 8 and is connected with an alarm device (not
shown) such as lamp or buzzer through conductors 9.

An annular float 10 surrounds a diameter-reduced
portion 8a of the switch casing 8. The float 10 moves
upwards and downwards depending upon the gradual,
ordinary change in the fluid level L within the reservoir
1. A magnet 11 1s retained at the inner periphery of the
float 10. The float 10 moves downwards when the fluid
level L 1s lowered. The reed switch is caused to close or
open when the float reaches a given level detecting the
lowering of the fluid level L. The lower limit of the
movable range of the float 10 is restricted by a stopper
12.

A cylindrical partition wall 13 is secured to the bot-
tom 7 of the reservoir casing 2. The parition wall 13
projects upwards from the bottom 7 of the reservoir
casing 2 so that the partition wall 13 surrounds the float
10. An opening 14 in the form of a through hole, slit or
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the like 1s formed in the lower portion of the partition
wall 13.

The spaces in the inside (float chamber) and outside
(outside chamber) of the partition wall 13 are communi-
cated each other by the opening 14. The partition wall
13 1s adapted to keep the fluid level L in the float cham-
ber stable against vibrations, inclination, sudden accel-
eration, and/or deceleration of the vehicle whereas the
fluid level L in the float chamber descends or ascends
generally depending upon the quantity of the fluid in
the reservoir through the opening 14. A fluid reflection
cover 135 1s fitted to a groove provided on the upper end
of the switch casing 8 so that the cover 15 covers the
upper opening of the partition wall 13. The cover 15
also acts as an upper limit stopper for the float 10. The
cover 15 may be in close contact with or slightly sepa-
rated from the upper end of the partition wall 13. An air
discharging hole 16 is provided at the cover 15 to facili-
tates the communication of the air between the inside
and outside of the partition wall 13 necessary for
changes in the fluid level L in the float chamber. The air
discharging hole 16 may be replaced with a notch be-
tween the cover 15 and the partition wall 13.

The changes in the fluid level L within the partition
wall 13 due to vibrations and/or acceleration of the
vehicle 1s reduced since the float 10 is surrounded by
the partition wall 13 and the fluid reflection cover 15.
Accordingly, malfunction of the level detector and
fluid level alarm is prevented. In particular this is signif-
icant for the reservoir of the flat type.

An alternative embodiment of the present invention is
shown in FIG. 3 which is substantially identical with

that as shown in FIG. 2 except for that the fluid reflec-
tion cover 15 is provided separately from the upper
stopper 17. In this case the fluid reflection cover 15 is

secured to the upper end of the partition wall 13 by
means of screw 18 or the like.

The principles, preferred embodiments and modes of

operation of the present invention have been described
in the foregoing specification. However, the invention
which is intended to be protected is not to be construed
as limited to the particular embodiments disclosed. The
embodiments are to be regarded as illustrative rather
than restrictive. Variations and changes may be made

4

by others without departing from the spirit of the pres-
ent invention. Accordingly, it is expressly intended that
all such variations and changes which fall within the
spirit and scope of the present invention as defined in

5 the claims be embraced thereby.
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What is claimed is:

1. A hydraulic fluid reservoir including:

a reservorr casing defining an internal area adapted to
contain a liquid,

a partition wall formed integrally with the reservoir
casing and defining a float chamber interiorly of
the reservoir casing and substantially separated
from the internal area of the reservoir casing and
extending upward from a bottom section of the
reservoir casing to form an upper opening of the
float chamber,

a rod-like switch casing having a switch or float level
sensing means therein and formed integrally with
the reservoir casing and extending upwardly from
the bottom of the reservoir within the float cham-
ber,

a float disposed in said float chamber and movable
upwards and downwards between a lower position
and an upper position in response to variations of
levels of the liquid so as to cause the switch to close
Or open at a predetermined float level,

a communication opening communicating the float
chamber with said internal area at a lower portion
of the partition wall,

a fluid reaction cover plate mounted on the upper end
of the switch casing and disposed over the float
chamber to cover the upper opening thereof and to
provide a gap between the fluid reaction cover
plate and the partition wall, the fluid reaction
cover plate having through holes therein, and

a stopper plate integral with the switch casing and the
reservolr casing, the switch casing extending up-
ward from the bottom of the float chamber and
defining the lowest position of the float, the fluid
reflection cover plate bifunctionally defining an
upper limit stop for the float and preventing sub-
stantial vanation of the liquid level within the float

chamber.
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